Abstract-Technology transfer is a downstream form of research and development result. Research result can be transferred in many kinds of commercialization type, including technology licensing and established a new company based on technology (Start-up Company). The success of technology transfer is determined by the selection of research result and commercialization types. Centre for Innovation as a division which has duties and function as the Technology Transfer Office (TTO) has already conducted these two types. This paper aims to analyze the various form of existing research result in LIPI and appropriate commercialization type. The method used in this paper is a qualitative descriptive, through information searching related to the topics from written source and interviews. In this paper, we found that research result could be licensed which is the result is a process and require further processing to apply it. Whereas research result to be transferred to the new company is the result in product form and can be implemented directly.
INTRODUCTION
The growth of competition forces institutions to look for solutions in order to gain competitiveness. Innovation has been nominated as the driver of the economic growth. Innovation should not only be considered as "invention" or "R&D", but also as a systematic process [1] . A technological innovation system is a set of networks of actors and institutions that jointly interact in a specific technological field and contribute to the generation, diffusion and utilization of variants of a new technology and/or a new product [2] .
Technology transfer has been characterized as adoption of innovation [3] . The transfer of technology has become a very effective way to disseminate innovation. Technology transfer has been emphasized as a challenging task and important driver in innovation and the creation of sustainable growth. The transfer of technology itself is the transfer of the ability to utilize and master of science and technology. The transfer of technology is an alternative to competitive for a work unit to search not only for the exploration of internal resources to take advantage of intellectual property as well as the results of research and development activities, but also for external partners to getting an increase in new technology to make it a new business opportunity in the form of start-up company [4] .
The outputs of the technology transfer mechanisms range from intangible to tangible outcomes. Patenting, Licensing, and start-up are the most frequently discussed and relevant technology transfer methods in the literature, while a few studies emphasized the importance of other methods such as consulting, training, and exchange programs [5] .
Development of technology transfer carried out at Indonesian Institutes of Sciences (LIPI) referring to Government Regulation No. 20 of 2005 concerning Intellectual Property Technology Transfer [6] . The above rule is reinforced by Indonesian Presidential Regulation Number 27 of 2013 on the Development of Entrepreneurial Incubator to improve national competitiveness [7] . The purpose of these regulations is to spread knowledge and technology and increase science and diffusion capacity of communities.
There are numerous studies identified with exploration organizations or college to accomodate innovation exchange, for the most part centered around establishments that encourage commercialization, for example, Technology Transfer Offices (TTOs) and components that encourage commercialization, for example, licenses, authorizing, and spinoffs or new companies [8] . The TTO facilitates the transfers of commercial knowledge through licensing innovation from research results [9] . The process of such transfer is considered to be something of a black box [8] .
The commercialisation of academic knowledge on technology transfer, involving the patenting and licensing of inventions as well entrepreneurship, has attracted major attention both within the academic literature and the policy community. Commercialisation is considered a prime example for generating academic impact because it constitutes immediate, measurable market acceptance for outputs of academic research [10] .
One of the most common problems in technology transfer is the definition and pathway of technology that is being transferred and commercialized. Among the many categories of transfer object, one enduring focus has been on commercializable products. To what extent do the transfer objects achieve commercialization and what is their rate of commercialization success [11] . There are multiple pathways that can be used to commercialize research results. Center for Innovation LIPI as TTO aim to answer and see that intellectual property as well as the results of research and development activities could be harnessed into a knowledge-based business and or economic value of technology that has a significant impact on the growth of business starters. The TTO evaluates its potential of commercialization, and decides patenting strategies. The TTO is in a stronger negotiation position as it seeks to market and commercialize the intellectual property.
Research result commercialization broadly divided into three models, that are an assignment of IP rights, licensing to the industry partner, and the creation of a new company based on the licensed technology developed in the research institution [12] . Commercialization of the technology by the Center for Innovation can be broadly classified into two models, the Technology Licensing and Start-up Company.
In other countries, licensing and the formation of new companies (start-ups) have been commonplace over the last few years. It can take months and sometimes years to locate a potential licensee, depending on the attractiveness of the invention and the size and intensity of the market. The number of active licenses (contracts whose licenses are continuing) in Japan in 2010 was 5,770. While there were 33,523 active licenses in the United States in 2009 [12] . Before a license can be granted to a start-up, the invention is marketed to other potential licensees who may have an interest in commercializing it.
Large companies are the recipients of transferred technologies. In the United States, universities transfer approximately 15% of their technology to startup companies and about half to small and medium-sized enterprises (SMEs) [13] . However, it is not the same when it comes to Japan as only a small amount of licenses (5%) goes to start-up companies [12] . From a technology transfer perspective, the startup company with an entrepreneur committed to developing a particular technology may be the best licensee, but the startup company must offer a viable plan to commercialize an invention in order to receive a license [12] .
Implementation of technology transfer raises questions:
what types of commercialization of research results should the institution support and encourage. This is consistent with the survey done by [14] about major outputs mostly recognized by the TTO. It also surveyed how different stakeholders defined the outcomes of technology transfer. The study found that while all parties concerned consider licenses as an important outcome of technology transfer, various types of stakeholders possess different opinions on royalties, informal knowledge transfer, and product development.
Studies that explores the strategies in determining commercialization model in Indonesia is lacking, especially to that pertaining to LIPI. Hence, this paper will discuss the types of commercialization in LIPI in the technology transfer of research results. The rest of this paper is structured as follows. Section 2 provides a review of commercialization models. Section 3 briefly describes the research method. Section 4 presents the results and its discussion. Section 5 then concludes.
II. MODELS OF COMMERCIALIZATION IN ORDER TO TECHNOLOGY TRANSFER
Technology transfer is the final process in research activities. Technology transfer is understood as an attempt to disseminate technology derived from research institutions as the owner of the technology or moves from creator to user. In the Indonesian Legal System, technology transfer appears the Government Regulation No. 20 Year 2005, which state that "Technology transfer is the transfer of the ability to utilize and master of science and technology between institution, agencies or people, both located within or outside the territory of the country, into the country or otherwise" [6] . The scope of technology transfer in Indonesian Legal System is limited by the lack of authority of research institutions to commercialize research results. So in technology transfer will be in bridging the Technology Transfer Office (TTO) TTO have been included in the Research Institution organizational structure, to facilitate the passage of research result from research institution to industry (business) [11] . TTO can be defined as a bridge between technology supplier and technology receiver [13] . The Organization for Economic Cooperation and Development (OECD) define TTO as part of an organization which assist the identification, protection, exploitation and defence of an intellectual property [12] . Each TTO has their model of technology transfer that is adjusted to the character of research result and markets need.
There are many common models of technology transfer such as "the appropriated model, the dissemination model, the knowledge utilization model, the contextual collaboration model, the material transfer model, the design transfer model, and the capacity transfer model" [15] . Even though, technology transfer not always done with the commercialization purpose, but also done in models of technology dissemination. Research result commercialization broadly divided into three models, that are an assignment of IP rights, licensing to the industry partner, and the creation of a new company based on the licensed technology developed in the research institution [13] .
Research institution often makes some cooperation with industry, including licensing of intellectual property, performing contract-based research and undertaking government-funded research projects jointly with firms. In addition, research institutes also encourage the creation of new companies based on technology that has been developed [16] . Nonetheless, the notion of technology transfer, the form of technology transfer transactions not only in the scope of the contract or agreement for the transfer of technology but also involves the communication of relevant knowledge by the transferor (the owner of the technology) to recipients [14] .
A. Technology Licensing
Licensing is a way through which an owner exploit their Intellectual Property assets. Technology licensing just does when one of the parties owns valuable intangible assets [17] . Technology licensing is a form of technology transfer of research result that is ready for adoption industry. Technology as the research result will generally be licensed been protected by Intellectual Property through patent, copyright, and plant variety protection. Licensing involves the granting of the right
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to make, use or sell a proprietary product, process, or service by a firm owning the rights to the intellectual property (licensor) to another firm (licensee) in return for some payment [18] . Although technology licensing is also possible to license the technology that does not yet requested IP protection [19] . Technology licensing that has no protection IP, in general, is a process technology or a particular method.
The process of technology licensing is broadly divided into two parties. A party who have IP will become a Licensor or party who give IP to another party. While the other party who is receiving the technology known as Licensee. Licensor and Licensee in making technology licenses will be tied up in the Licensing Agreement were agreed. Licensing Agreement contains provisions regarding the nature of rights granted to the licensee, the compensation structure, and the duration of the agreement [20] .
The process of technology license will also take into consideration the quality of the transferred technology, the quality of these technologies will affect the nominal which will be paid by the Licensee to the Licensor. Arrow [21] pointed out that a potential licensee would naturally wish to verify the quality of the invention before paying for it. Also, one consideration in choosing the company that will receive technology (Licensee) is the financial condition and ability to adopt these technologies [22] .
B. New Company
While many research organizations focus on putting technologies into spin-off companies, for the vast majority of IP created within research laboratories, the most suitable commercialization path is licensing the IP to a corporation that is already a global leader in the target industry. Technologies of this kind tend to have incremental benefits over competitive offerings available on the market and often need to be presented in combination with complementary technologies to provide utility to the target customer. In addition, Australian Centre for Innovation suggests that licensing is most likely to be the preferred route for mature industries and technologies [23] . As for the United States, in 2010, 651 new companies were formed upon research from 200 local universities and by the end of 2010, 3657 start-ups were still operating [24] .
III. METHODS
The main focus of this paper is to discuss the types of commercialization in LIPI in the technology transfer of research results. To fulfil this objective, a narrative review is done. The authors collect and synthesize literatures consisting of reports, policy documents, journal articles, and unpublished sources.
The journal articles were browsed and selected based on relevance with the topic with keywords such as technology transfer, technology licensing, start-up company, and intellectual property. While the other materials were sourced mainly from the Center for Innovation of LIPI, government and private institutions, and other online sources.
IV. RESULTS AND DISCUSSION

A. Technology Transfer in LIPI
The technology transfer process has been studied in various parts of the world, in one literature explained that there are six stages in the process of technology transfer, namely "technology innovation, technology confirmation, targeting technology consumers, technology marketing, technology application, technology evaluation" [25] .
Technology commercialization is a more specific effort putting new invention and discovery into the market. There is a widely recognized commercialization process of inventions from research institutions to industry. Scientific or Technological Invention is first disclosed, and a patent application is filed. The patent or disclosure would be then licensed to an established company pursuing a financial benefit. A start-up firm by inventors or a third party is also another widely used commercialization method. The licensing is a necessary form to be used especially when an invention is considered for commercial purposes. While licensing means a specific legal contract and activity between a licensee and a licensor, the licensing often includes commercialization process starting with a disclosure and is used instead of commercialization.
LIPI work unit in the duties and function in conducting technology transfer is the Center for Innovation LIPI. Center for Innovation LIPI acts as an intermediary institution that plays a role in bridging between research institutions to community or industry. As an intermediary institution, Center for Innovation LIPI also plays a role in making technology incubation. This technology incubation serves to prepare the technology derived from the research laboratory to be better prepared to apply. Despite that, not all technologies have to pass through the incubation process. This is influenced by the level of technological readiness and the type of technology to be commercialized (Fig.1) . 
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Commercialization of the technology by the Center for Innovation can be broadly classified into two models, the Technology Licensing and Start-up Company. Technology transfer by Center for Innovation LIPI conducted by specialized fields that deal with incubation and technology transfer through cooperation with the private sector. Not only regarding exploring cooperation but also conduct a feasibility study to assess the feasibility of a technology before it is applied to the industry. These are not mutually exclusive, and can be and usually are combined.
It is possible for a patent to be exploited by its own holder. However, the most common pathway of commercializing a patent is through licensing [26] . However, sometimes, the assignment of a patent can be a pathway to commercialization that not just warrants consideration, but in fact, depending on the occasion, may be the most desirable or even necessary pathway.
While the technology incubator program is intended to provide services for inventors and / or innovator both internal LIPI and from the public, business and new technology-based innovation in Indonesia. LIPI technology incubator is an intermediary institution that carries out the process of coaching, mentoring and development of the participant's incubation (tenant). LIPI technology incubator strives to create and develop new businesses that have economic value and high competitiveness by utilizing science and technology. The program aims to give birth to new entrepreneurs based technology. Through this program, various activities to strengthen the management capacity to do so as technology and innovation to create a climate for growth and development of new businesses based on technological innovation. In practice, given the tenants in the incubator advisory services which include: business planning, market planning, marketing research, business development strategy, new product development, financing strategy, website development and optimization, human resource development, and bookkeeping.
B. Technology Licensing
Technology licensing is done in the Center for Innovation LIPI has three models are distinguished by the involvement of those who are in the process of licensing. The first model is licensing technology with a previously undergone incubation process technology. Technology incubation is done with the purpose to determine the level of technology readiness before being used by the market.
In this model, the parties involved, namely R & D institutions that produce IP with partners to license. Center for Innovation LIPI as TTO have the duty and function in transferring the technology directly to the partner. The first technology licensing model, the Center for Innovation LIPI has conducted a license to plant breeding technologies which are protected by Plant Variety Protection. Examples of Plant Variety Protection, which has been licensed, is from Aeschynanthus Soedjana Kassan. This plant had originally been through the process of pre-incubation and incubation at Center for Innovation LIPI for two years which aims to make its products meet the desired criteria of the market. Later, the plant is licensed by the cooperative is authorized to reproduce and utilize the invention in accordance with the licensing agreement, including license fees and royalties.
The first model of technology transfer are as follows: The next technology licensing models are licensed technology that involves a third party as an investor. The involvement of investors in these models is not directly related to R & D institutions but as a partner of the partner who will buy the technology. In this model the technology to be licensed not through the incubation process technology, because the technology is ready for commercial assessed and already have a partner (licensee). License Nanoberas technology is one example of successful technology licensed through a model of this technology. The technology is licensed through this model: The success criteria for licensing are less strict than for the start-up, but there are a number of key parameters that must be met. One, patents must be granted or filed patent applications. Two, the benefits of the technology must be demonstrable to potential licensees, either via a prototype or proven customer validation. Three, must offer end-user benefits over competitor offerings or benefits to licensees, Licensing is most successful when the invention of LIPI solution is a good fit with an existing industry need, Licensing can provide access to development resources, markets and a (partial) exit for inventors, established markets and players, and research institutions has to access to proof concepts of funds.
C. New Company as a Tenant
While the licensing model may seem to offer lower overall returns than taking an equity stake for research organizations, most IP created does not have the characteristics needed to derive real sustainable competitive advantage in the marketplace and achieve returns required to attract venture capital investment. In addition, the risks and resource requirement associated with licensing of technologies are much lower than in venture start-up and licensing can provide an early and steady cash flow to the organization over a period, rather than waiting for a distant liquidity event of low probability.
Center for Innovation is one of the organizations that experienced many developments LIPI. Similarly, the technology transfer process conducted by the Center for Innovation, a major development occurred when the Center for Innovation incubator have any buildings and workshops in 2013. Until this year there are at least 18 technologies adopted by the discovery of a strategic partner which are start-up companies that became tenants at the Center for Innovation LIPI to get assistance. The formation of tenant or Start-up Company that comes from a company that adopts the technology of LIPI, either through the incubation process or directly into a start-up.
New entrepreneurs or entrepreneurial innovative technology-based or in a more general form as a start-up company is a major component of the economy of a nation. This is partly caused by impacts, such as the creation of new jobs, tax revenue potential and an important actor in adopting technological innovations to produce high value added products. The development of technology-based startup company into one of a raft of the main goals of economic development and science and technology. The existence and role of a start-up company based on technology is becoming increasingly important in the low capacity of local industries that have been established to adopt research results domestic research institutions for risk factors of technical and business are still high so the start-up company will be an industry-based technology in the future front. Increasing the number and quality of Start-up Company can be accelerated through the synergistic role of stakeholders who have an interest and capacity. Technology incubators, as one of the actors, have an important role to be able to develop and move the Indonesian economy by intensifying and commercialize the technology.
In this paper, the definition of a start-up company follows that of the World Intellectual Property Organization (WIPO) where it is defined as a company funded by a venture capital investment with a speculative nature as the investors will be stop investing in a short time frame (3 to 7 years) [26] . The start-up company's patent has been made available by a technology developer, in this case, is LIPI. The investment put into a start-up company is intended to bring up the company's patent to the state where an exit is possible [26] .
Given that the start-up company will typically develop new patents as its asset, there is also a negative perception where the start-up company's patent is co-licensed and co-owned by the individual, university, research institute or government laboratory [26] . There is a more positive perception when all the patent is the property, instead of it being in part owned and part licensed. Usually the sides who made the patent available to the start-up company is aiming for their shares, rather than for royalties [26] .
In addition to a strong and experienced commercial team, successful commercialization by the start-up pathway requires a strong IP position (i.e. patents filed) in all global markets where the technology is applicable. A technical team with entrepreneurial ambitions that is committed to transferring from the research institution or company to the new venture, broad 'platform' technology with applications in many high growth markets, fits the typical profile of a venture capital investment (i.e. potential to be huge with a likely exit opportunity within a 3 year timeframe), multiple applications for the technology -"platform technology", Nascent market with high growth potential, disruptive Technology, and research institutions has access to investment funding.
V. CONCLUSION
Commercialization of the technology derived from the results of the research can be categorized into two, namely through technology licensing and new company formation. Technology to be licensed should have had the protection of intellectual property, either already granted or at the stage of applications filed. Besides the benefits of the technology must be demonstrable to potential licensees, either via a prototype
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or proven customer validation. Licensor also must convince the Licensee regarding the end-user benefits over competitors. Licensing is most successful when the invention of institution (LIPI's) solution is a good fit with an existing industry need.
Another form of commercialization of research findings, namely the establishment of new technology-based companies. The results of the research will be developed through the establishment of new companies should requires a strong IP position in all global markets, where the technology is applicable. New company can also be succeed as a technical team with entrepreneurial ambitions that is committed to transferring from the research institution or company to the new venture.
